Activation of muscarinic receptors reduces store-operated Ca2+ entry in HEK293 cells.
In many cell types membrane receptors for hormones or neurotransmitters activate a signal transduction pathway which releases Ca2+ from intracellular Ca2+ stores by the second messenger inositol 1,4,5-trisphosphate. As a consequence store-operated Ca2+ entry (SOCE) becomes activated. In the present study we addressed the question if receptor/agonist binding can modulate Ca2+ entry by mechanisms different from the store-operated one. Therefore SOCE was examined in HEK293 cells microscopically with the fura-2 technique and with patch clamp. We found that maximally preactivated SOCE could, concentration dependently, be reduced up to 80% by the muscarinic agonist acetylcholine when the cytoplasmic Ca2+ concentration was used as a measure. Muscarinic receptors seem to mediate this decrease since atropine blocked the effect completely and cell types without muscarinic receptors (BHK21, CHO) did not show acetylcholine-induced decrease of Ca2+ entry. Moreover expression of muscarinic receptor subtypes M1 and M3 in BHK21 cells established the muscarinic decrease of SOCE. Electrical measurements revealed that the membrane potential of HEK293 cells did not show any response to ACh, excluding that changes of driving forces are responsible for the block of Ca2+ entry. In contrast the electrical current which is responsible for SOCE in HEK293 cells (Ca2+ release-activated Ca2+ current (I(CRAC)) was inhibited (maximally 55%) by 10 microM ACh. From these data we conclude that in HEK293 cells a muscarinic signal transduction pathway exists which decreases the cytoplasmic Ca2+ concentration by an inhibition of I(CRAC). This mechanism may serve as a modulator of Ca2+ entry preventing a Ca2+ overload of the cytoplasm after Ca2+ store depletion.